Abstract. We propose a new minimal supersymmetric scenario with virtually no fine-tuning in the electroweak symmetry breaking. It favors light supersymmetric spectrum below a few TeV and predicts definite relations among stop and gaugino masses and LSP higgsino with µ 200 GeV, which are within the reach of coming LHC experiment 1 .
Z , we need a fine-tuning between m 2 H u and µ 2 , despite their origins are totally different from each other. The degree of fine-tuning is measured by,
This implies m H u ∼ m˜t 500 GeV results in a fine-tuning worse than a few % level. Various solutions have been proposed for this 'little SUSY hierarchy problem' between the EW scale and the SUSY (stop) scale. They are classified in two categories. The first solution raises the tree level Higgs mass well above M Z by enhancing the Higgs quartic coupling, which is solely determined by SU (2) L ×U (1) Y D-term in the MSSM. The second solution explores a way to realize the little hierarchy by introducing a new symmetry around the EW scale or lowering the cut-off Λ close to the EW scale. In both cases, new fields and thresholds are required. This spoils the original simplicity of the minimal scenario, in particular, the prediction of the gauge coupling unification.
In this paper, we pursue an alternative direction, preparing the conspiracy between m 2 H u (M GUT ) and the RG running below it, in order to realize the EW scale little hierarchy [1, 2] . This looks hard to achieve but is actually possible in the mirage mediation scenario of SUSY breaking [3, 4, 5] , typically realized in the KKLT-type string modulus stabilization [6] . The system is described by the following effective supergravity action,
where C = C 0 + F C θ 2 denotes the chiral compensator superfield. Kähler potential K , gauge kinetic function f a , superpotential W and uplifting function P lift ( represents the effect of SUSY breaking brane [6, 3] ) are given by,
where T denotes the gauge coupling modulus and Φ i stands for chiral matter superfields. In P lift = 0 limit, the modulus is stabilized at SUSY AdS vacuum with
and the potential minimum is given by V = −3|m 3/2 | 2 . This vacuum energy is fine-tuned to V ≈ 0 + by P lift . This uplifting process generates finite M 0 ≡ F T /(T + T * ) due to the shift of modulus vev [3] . We introduce a parameter, α indicating the relative size of m 3/2 to M 0 ,
This is typically O(1) and modulus mediated SUSY breaking in the visible sector is comparable to the anomaly mediated one [3] . Note that the relative phase is dynamically eliminated [7, 5] . The soft SUSY breaking terms of the visible fields are summarized as,
where φ i denotes a scalar component of Φ i , and λ a represents gaugino. The canonical Yukawa coupling y i jk is defined as, y i jk = λ i jk / e −K 0 Z i Z j Z k . These terms are derived at the unification scale using standard supergravity formula,
where a i and c i are typically non-negative rational numbers. Intriguing feature of this mirage mediation is that the anomaly mediated contribution (∝ m 3/2 , m 2 3/2 ) effectively shifts the modulus mediation scale from M GUT to the mirage messenger scale, M mir ≡ M GUT /(M Pl /m 3/2 ) α/2 at one-loop level [4] . This holds for all the soft terms if the Yukawa coupling is negligible or only allowed for the combination of fields which satisfies This property is exactly what we need to realize the little hierarchy between the Higgs and stop masses in the minimal SUSY. Once we have α = 2, a u 3 + a q 3 + a H u = 1 and c H u = 0, c u 3 + c q 3 = 1 due to discrete nature of the underlying physics, we can realize M mir ≈ M 0 and m 2
